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(57) ABSTRACT

A method of suppressing a distribution of PGM into a Cu20
slag in an oxidation smelting of a method of recovering PGM,
is provided, including: carrying out reduction smelting to a
treatment target member containing PGM, Cu and/or Cu,O,
and flux, to thereby generate a molten slag and a Cu alloy
containing PGM; and oxidizing and melting the Cu alloy
containing the PGM, to thereby generate a Cu,O slag con-
taining PGM and the Cu alloy, with more concentrated PGM
concentration than the Cu alloy containing the PGM, wherein
when carrying out the oxidation smelting, acidic oxide or
basic oxide is added.
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FIG. 2 (RELATED ART)
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FIG.3

o001 bL—o 1 0 11
o 2 4 6 8 10 12

Si02 CONCENTRATION IN SLAG (MASS%)




U.S. Patent Nov. 3, 2015 Sheet 4 of 10 US 9,175,365 B2

FIG.4
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Fig. 5
Ca0(853ke) Al,O3 CATALYST Cu c
(1)]8i0,(9295Kg) (2) 1000kg (3)] 100kg (4)]15. Bkg
1848kg APi:5. 00kg
¢(5)[ REDUCTION SMELTING (DISTRIBUTION RATIO LPt=0. 0003) |
(6)| CuALLOY (7)]| Ca0~Si0,~Al,0; SLAG
105kg 2855kg DISPOSED
NPt 4. 9597k PFIP1:0. 04030kg
FIRST
nve | (8)] Si0,:2%
2, 26kg
(9)] OXIDATION SMELTING __( DISTRIBUTION RATIO LPt=0. 03) ]
Cu—PGM ALLOY Cu,0 SLAG
REc0\/ERY<j(10) 6. B3kg (11) 112. 86kg
PIPt:3. 267kg Pt 1. 693ke
Ca0(853kg) Al,O, CATALYST [ADDITIONAL] ADDITIONAL
(1)]8i0,(893Kg) @)  1000kg (@ ©cu (a) ¢
1846kg 13Pt:5. 00ke A4 3. 27ke 24. Tkg
(5[ REDUCTION SMELTING (DISTRIBUTION RATIO LPt=0. 0003) |
(6)] CuALLOY (7)]| Ca0~Si0;~AlL,O; SLAG
106. 6kg 2855kg DISPOSED
SE- KIPt:6. 637ke FIPt:0. 05331ke
COND
TIME (8)] Si0,:2%
2, 22kg
{9) [_OXIDATION SMELTING ( DISTRIBUTION RATIO LPt=0. 03) i
Cu—PGM ALLQY Cu,0 SLAG
RECOVERY<:| (10) 9. 95kg (11) 110. 87ke
PFPt:4. 974ke AIPt: 1. 663kg
Ca0(853kg) Al,OzCATALYST ADDITIONAL ADDITIONAL
(1:]8i0,(993Kg) 23]  1000ke @] ¢cu (4) c
1848kg FPt:5. 00kg NS 4. 97kg 24. 2kg
(5 REDUCTION SMELTING _(DISTRIBUTION RATIO_LPt=0, 0003) ]
(6) Cu ALLOY (7)|Ca0-Si0~Al,04SLAG
106. Bkg 2855kg DISPOSED
Pt:6. 607k Pt:0. 05279k
THIRD A & al £
TME | (gy[ S0, 2%
2. 22kg
(9] OXIDATION SMELTING ( DISTRIBUTION RATIO L Pt=0. 03) |
Cu—PGM ALLOY Cu,0SLAG
RECOVERY<:I(10) 9. 8%kg (11> 110. 90kg
HPt:4. 943kg APt: 1. 6G64kg
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FIG.6
CaQ(853kg) Al,O45 CATALYST Cu C
(1) SiOg(QQSKg) (2) 1000kg (3)| 100kg (4|15, 4kg
1848ke HPt:5. 00kg
(8) | REDUGTION SMELTING (DISTRIBUTION RATIC LPt==0. 0003) |
(8) Cu ALLOY (7)]Ca0-8i0,~Al,0;SLAG
FIRST 105kg 2855kg DISPOSED
HPt:4. 8597keg APt:0. 04030kg
TIME
(8) 5i0,:5%
5, 76kg

(9)[ _OXIDATION SMELTING(DISTRIBUTION RATIO LPt=0. 02)

RECOVERY@ (10)

HPt:4. 953kg

Cu—PGMALLOY Cu,0 SLAG
RECOVERY<jmo) 7. 62kg (11) 115. 21kg
Pt:3. 808k KPt: 1. 152kg
CaQ(853kg) Al,O, CATALYST ADDITIONAL ADDITIONAL
(11]Si0,(989Kg) (2) 1000keg (8]  cu (4) c
1842ke MPt: 5. 00kg ~./7 3. 81ke 24. Gkg
(5) [ REDUGTION SMELTING (DISTRIBUTION RATIO LPt=0. 0063} ]
(&) CuALLOY (7)[Ca0-5i0,~Al,0,5LAG
SE- 106. 1ke 2855ke DISPOSED
COND WPt:6. 101ke Pt:0. 04892kg
TIME
(8)] Si0;:5%
5. 89kg
(9] OXIDATION SMELTING (DISTRIBUTION RATIO LPt=0. 02) ]
Gu—PGMALLOY Cu,0 SLAG
RECOVERY<:| (10 9. 93ke (1) 113. 83ke
NPt 4. 963k APt 1. 138kg
Ca0(853keg) Al O5 CATALYST ADDITIONAL ADDITIONAL
(1)]Si0,(989Ke) (2) 1000kg (8)] Cu (4) c
1842ke MPt:5. 00kg 4. O6ke 24. 2kg
(5[ _REDUCTION SMELTING (DISTRIBUTION RATIO LPt=0. 0003) |
(6) GuALLOY (7) [Ca0-8i0,~ALO; SLAG
im‘['z':’ 106. kg 285Bkg DISPOSED
HP1:6. 091kg FIPt:0. 04885kg
(8)] Si0;:5%
5. 69ks
(9)[_OXIDATION SMELTING (DISTRIBUTION RAT!Q LPt=0. 02)
Cu— PGMALLOY Cu»O0 SLAG
9. 91kg (11) 113. 84kg

APt: 1. 138kg
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FIG.7
Ca0(853kg) Al,O5 CATALYST Cu c
(1)]5i0,(995Ks) (2} 1000kg (3)] 1ooke (4)]15. 7kg
1848kg HPt: 5. 00kg
(5)[_ REDUGTION SMELTING (DISTRIBUTION RATIO_LPt=0. 0003) |
FIRST (& Cu ALLOY (7) | Ca0-8i0,~Al,0, SLAG
TIME 104. 9595kg 2855kg DISPOSED
FIPt: 4. 9597ke AFPt:0. 04030ke
(&) si0,:0%
(9] OXIDATION SMELTING(DISTRIBUTION RATIO LPt=0. 05) ]
Cu—PGMALLOY Cu,O SLAG
RECOVERY <:|<1o> 4. 27kg (1) 113. Olkg
APt:2. 135kg PIPt: 2. 825kg
Ca0(853kg) AlzOg CATALYST ADDITIONAL ADDITIONAL
(1Y Si0,(295Ke) @] 1000ke (3)] Cu ) ¢
1848kg APt 5. 00ke <~ 7 2. 13kg 24. Skg
(5)] REDUCTION SMELTING (DISTRIBUTION RATIO _LPt=0. 0003) 1
(6)] CuALLOY (7) [ Ca0-5i0,~AL,0;SLAG
SE- 107. 8kg 2852kg DISPOSED
COND MPt:7. 769k APt:0. 06142kg
TIME (8)[ sSi0;:0%
(9)] OXIDATION SMELTING(DISTRIBUTION RATIO _LPt=0. O5) j
Cu—~PGMALLOY Cu,0 SLAG
RECOVERY@UO) 10. 0Bkg (11) 109. 67ke
IPt:5. 027ke || APt: 2, 742ke
CaO (853kg) Al,Og CATALYST ADDITIONAL ADDITIONAL]
(1)]|5i0.(995Ke) (2) 1000kg (3) Cu (4) C
1848kg 3Pt 5. 00kg <~/ 5. O3ke 24. 2kg
(5] REDUGTION SMELTING (DISTRIBUTION RATIO LPt=0. 0003) ]
(6) Cu ALLOY (7) [Ca0-Si0,~Al,0,SLAG
107. 7ke 2852Zkg DISPOSED
THIRD Pt 7. 679ke APt:0. 06077ke
TIME
(8)] Si0,:0%
o[ OXIDATION SMELTING(DISTRIBUTION RATIO LPt=0. 05) 1
Cu—PGMALLOY Cu,0 SLAG
RECOVERY <:|(10) 9. 87ke (11) 109. 78kg |
APt:4. 935ke APt: 2. 744ke |
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FIG.8
CaO (853kg) Al,O5 CATALYST Cu c
(1)]8i0,(995Kg] (2) 1000kg (8)] 50ke ()] 7. 4ke
1848kg Pt: 5. 00kg
(5)] REDUGTION SMELTING (DISTRIBUTION RATIO _LPt=0. DO03) |
()| cuALLOY (7) [Ca0-Si0,-Al,0, SLAG
54. 9232ke 2855kg DISPOSED
FIRST APt 4. 923832kg APt:0. 07678kg
TIME
) si0,:2%
1. 07ke
9] OXIDATION SMELTING (DISTRIBUTION RATIO LPt=0. 03) |
Cu—PGMALLOY Cu,0 SLAG
RECOVERY<:|(10) 8. 24kg an 53. 53ke
APt: 4. 120ke APt 0. 803kg
Ca0(853keg) Al,O5 CATALYST ADDITONAL ADDITONAL
(1)]810,(994Kzg) (2)]  1000kg (3)] Cu (4) c
1847kg AAPt:5. OOkg N 4. 12kg 11. 7kg
(5)[_REDUCTION SMELTING (DISTRIBUTION RATIO LPt=0. 0003) ]
(&) CuALLOY (7) [Ca0—Si0,AlL0;5LAG
SE- 55. 7kg 2855kg DISPOSED
%('\)A!\éD APt 5. 712ke PIPt:0. 08782kg
([ si0,: 286
1. O5kg
() OXIDATION SMELTING (DISTRIBUTION RATIO LPt=0. 03) |
Cu—PGM ALLOY Cu,OSLAG
RECOVERY<] (10 9. 85kg (11) 52. 59kg
APt: 4. 923 kg HPt: 0. 78%kg
Ca0 (853kg) AlO, CATALYST 3B BTN
(1){S10,(994Kg) (2) 1000kg (3 Cu @ c
1847ke APt 5. 00kg N 4, 92kg 11, Skg
(5)] REDUCTIGN SMELTING [DISTRIBUTION RATIO LPt=0. 0003) |
(6) CuALLOY (7 [Ca0-5i0,-Al,0, SLAG
55. 7kg 2855kg DISPOSED
THIRD BIPt: 6. 702k, 1APt: 0. 08768kg
TIME
] sio.:2%
1. 0Bkg
(9) [ OXIDATION SMELTING (DISTRIBUTION RATIO LPi=0. 03) |
Cu—PGM ALLOY Cu,0 SLAG
RECOVERY<:|(1 o) 9. B3kg (11) 52. 60kg
KPt. 4. 913ke _ APt; 0. 789kg
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FIG.9
Ca0(853kg) Al,O5 CATALYST Cu C
(1)]8i0,(995Kg) (2) 1000kg (3)] 50kg (4)] 7. 3ksg
184 8kg §Pt: 5. 00ks
()] REDUGTION SMELTING (DISTRIBUTION RATIO [ Pt=0. 0003) |
(6)| Cu ALLOY (7)[CaD-Si0,-Al,0,SLAG
54, 9232kg 2855kg DISPOSED
FIRST APL: 4. 9232kg HPt:0. 07678ke
TIME
(8)] Si0.:5%
2. 73kg
(9)] OXIDATION SMELTING (DISTRIBUTION RATIO LPt=0. 02) |
Cu—FGMALLOY || Cu,O SLAG
RECOVERY<___| (10) 8. 75ke (11) 54, 65kg
Pt:4. 377k PIPt: 0. 546k
CaQ(853kg) Al,05 CATALYST ADDITIONAL| ADDITIONAL
(1)]8i0,(992Kg) (2) 1000kg (3) Cu (4) C
1845kg APt:5. 00kg v 4. 38kg 11. 6kg
(5)] REDUCTION SMELTING (DISTRIBUTION RATIO _LPt=0. 0003) |
() CuALLOY (7)[Ca0-58i0,~Al,0, SLAG
55. 51kg 2855kg DISPOSED
SE- NPt 5. 466kg FPt:0. 08440kg
COND :
TIME (8) Si0,:5%
2. 70kg
(9) [OXIDATION SWMELTING (DISTRIBUTION RATIO LPt=0. 02) ]
Fco—pPGM ALLOY Cu,0SLAG
RECOVERY <'_] (10} (11) 53. 99kg
APt:0. 540kg
Cal(853kg) Al,O5 CATALYST ADDITIONAL ADDITIONAL
(1)}Si0,(992Kg) (2) 1000kg (3) Cu (4) C
1845ke HPt:5. 00kg 4. 93kg 11. Skg
(5] REDUGTION SMELTING (DISTRIBUTION RATIO _ LPt=0. 0003) ]
(&) CuALLOY (7)]Ca0-Si0,-Al, 03 SLAG
55. Skg 2855kg DISPOSED
%@D BIPL: 5. 456kg PPt 0. 08426ke
&) sio,:5%
2. 70kg
(9) [ OXIDATION SMELTING (DISTRIBUTION RATIO_LPt=0. 02) 1
[FSo=PamALLOY Cu,0 SLAG
RECOVERY<:| (10) 9. 83kg (11) 54. Q0kg
Pt:4. 916k MPt:0. 540kg
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FIG.10
CaO(853keg) Al,O5 CATALYST Cu C
(1)]si0, (995Kg) (2) 1000kg (38)] 50kg (4)] 7. 5ke
1848kg APt 5. 00kg
(5)] REDUCTION SMELTING (DISTRIBUTION RATIO LPt=0. 0003) ]
(6) CuALLOY (7) | Ca0-5i0;-Al,0,SLAG
54, 9232kg 2855kg DISPOSED
;::*/ET Pt 4. 92kg PIPt:0. OBkg

@[ si0,:0%

(9)] OXIDATION SMELTING (DISTRIBUTION RATIO LPt=0. 05) ]

Cu—PGM ALLOY Cu,0 SLAG
RECOVERY<:| (10) 7. 17ke

(11) 53. 60kg

Pt:3. 583k APt 1. 340ke
CaQ(853ke) AlzO5 CATALYST ADDITIONAL ADDITIONAL|
(1)} 810, (995Kg) (2) 1000kg (8)] Cu 4) c
1848kg HPt: 5. 00keg < 7 3. 58kg 11. 8kg
(8)] REDUCTION SMELTING (DISTRIBUTION RATIO _LPt=0. 0003} |
(8) CuALLOY (7) [ Ca0-Si0,-Al, 0, SLAG
SE- 56. 2kg 2854kg DISPOSED
COND APt:6. 245ke APt:0. 09506ke
TIME
(8)] Si0.:0%
(9) [OXIDATION SMELTING (DISTRIBUTION RATIO LPt=0. 05) |
Cu—PGMALLOY Cu,0SLAG
RECOVERY@ (10} 0. 8%kg (11 52. 03kg
APi:4. 944kg | APt 1. 301ke
Ca0 (853kg) AlL,OCATALYST ADDITIONAL ADDITIONAL
(1)| Si0, (995Kg) (2) 1000kg 3 cu 4) C
1848kg APt: 5. O0kg v 4, 94kg 11. Bkg
(5)] REDUCTION SMELTING (DISTRIBUTION RATIO LPt=0. 0003) 1
(6) Cu ALLOY (7)[Ca0-5i0,-Al,0,SLAG
THIRD 56. 2kg 2854ke DISPOSED
TIME APt 6. 205ke HPt:0. 09452kg

(8)f si0,:0%

(9)[ OXIDATION SMELTING (DISTRIBUTION RATIO LPt=0. 05) |

Cu—PGM ALLOY Cuy,0SLAG
RECOVERY <j 10) 9. Blkg (1n 52. O8kg
APt: 4. 903kg APt: 1. 302kg
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1
METHOD OF RECOVERING PGM

TECHNICAL FIELD

The present invention relates to a method of recovering
platinum group metals from each kind of member containing
the platinum group metals, for example a catalyst for cleaning
exhaust gas of a used car, used electronic substrates and lead
frames, and used petrochemistry catalysts.

DESCRIPTION OF RELATED ART

For example, as a method of efficiently recovering plati-
num group metals from each kind of member containing the
platinum group metals (described as “PGM” in the present
invention in some cases), like the exhaust gas cleaning cata-
lyst for the used car, inventors of the present invention dis-
close a dry-type recovering method of recovering PGM
including heating and melting a treatment target member
containing PGM together with a copper source material, and
absorbing the PGM into a molten metal, and further disclose
operability and a recovery ratio improving method (see patent
document 1).

Patent document 1 discloses a recovering method (de-
scribed as “ROSE process” in the present invention in some
cases) of recovering PGM, wherein a treatment target mem-
ber containing PGM and a copper source material containing
copper oxide are charged into a sealed type electric furnace
together with a flux component and a reducing agent, so as to
be reduced and melted, then a molten metal essentially con-
sisting of metal copper is settled under a molten slag layer
essentially consisting of oxide, so that PGM is concentrated
in the molten metal settled under the molten slag layer; and
the molten metal in which the PGM is concentrated, is sorted
from the molten slag and is shifted to another furnace in a
molten state, and the molten metal is oxidized and melted in
such another furnace, to thereby separate the layer into a slag
layer essentially consisting of oxide and the molten metal
layer in which the PGM is further concentrated, and in this
dry-type recovering method of PGM, the molten slag layer
with the content of copper reduced to <3.0 wr %, is dis-
charged from the electric furnace, and further by water-cool-
ing the molten slag generated in such another furnace from a
high temperature state, a granular copper source material
containing the copper oxide with a diameter 0f 0.1 to 10 mm
is obtained.

PRIOR ART DOCUMENT
Patent document

Japanese Patent Laid Open Publication No. 2009-24263

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

Inventors of the present invention make strenuous efforts
and pursuit a further efficient recovering method of recover-
ing PGM from a treatment target member, without satisfying
with the above-mentioned outcome.

As a result, a distribution ratio of PGM (platinum,
rhodium, palladium) in Cu,O-molten copper when carrying
out the above-mentioned oxidation smelting, indicates a large
value of about 100 times the value of the distribution ratio in
Ca0—Si0,—Al1,0;-based slag-molten copper, when carry-
ing out the reduction smelting. Therefore, it is found that a
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2

considerable amount of PGM is distributed into a Cu,O slag
in an oxidation furnace, which is generated in an oxidation
smelting process of concentrating the PGM in copper. Then,
since the considerable amount of PGM is distributed into the
Cu,0 slag in the oxidation furnace, the recovery ratio of the
PGM as Cu-PGM alloy is suppressed, with a result that the
PGM distributed into the Cu,O slag is circulated in a system
of'the ROSE process.

From the above-mentioned knowledge, it is found by the
inventors of the present invention, that if the distribution of
the PGM into the Cu,O slag can be suppressed in oxidation
smelting, a PGM amount circulated in the system of the
ROSE process can be suppressed, then the recovery ratio of
the PGM can be improved, and the time required for the
recovery can be shortened.

Therefore, a subject to be solved by the present invention is
to provide a method of suppressing the distribution of the
PGM to the Cu,O slag when carrying out the oxidation smelt-
ing in the PGM recovering method.

Means for Solving the Problem

As a result of further strenuous efforts by the inventors of
the present invention, following breakthrough knowledge is
obtained: namely, by adding Na,O being basic oxide or SiO,
being acidic oxide as oxide when carrying out the oxidation
smelting, the distribution of the PGM to the Cu,O slag can be
suppressed. Thus, the present invention is completed.

Namely, in order to solve the above-mentioned subject, a
first invention provides a method of recovering PGM, includ-
ing:

carrying out reduction smelting to a treatment target mem-
ber containing PGM, Cu and/or Cu,O, and flux, to thereby
generate a molten slag and a Cu alloy containing PGM; and

oxidizing and melting the Cu alloy containing the PGM, to
thereby generate the Cu,O slag containing PGM and the Cu
alloy, with more concentrated PGM concentration than the
Cu alloy containing the PGM,

wherein when carrying out the oxidation smelting, acidic
oxide or basic oxide is added.

A second invention provides the method of recovering
PGM according to the first invention, wherein SiO, is used as
the acidic oxide.

A third invention provides the method of recovering PGM
according to the second invention, wherein SiO, content in
the Cu,O slag containing the PGM, is set to 0.01 mass % or
more and 10.0 mass % or less by adding the SiO,.

A fourth invention provides the method of recovering PGM
according to the first invention, wherein at least one kind
selected from a group consisting of Na,O, Na,COj;, and
NaHCO;, is used as the basic oxide.

A fifth invention provides the method of recovering PGM
according to claim 4, wherein Na,O conversion content of the
basic oxide in the Cu,O slag containing the PGM, is set to
0.01 mass % or more and 20.0 mass % or less.

A sixth invention provides the method of recovering PGM
according to any one of the first to fifth inventions, wherein
the Cu,O slag containing PGM generated in the oxidation
smelting process, is charged to a reduction smelting process
performed thereafter.

Advantage of the Invention

According to the present invention, when carrying out the
oxidation smelting, distribution of the PGM to the Cu,O slag
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is suppressed, and a degree of the PGM concentration into the
Cu alloy is increased, and therefore productivity of recover-
ing PGM can be increased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.11s astep flowchart of PGM recovery according to the
present invention.

FIG. 2 is a step flowchart of the PGM recovery according to
a conventional technique.

FIG. 3 is a graph showing a distribution ratio of Pt, Rh, and
Pd in Cu,0—SiO, based slag and molten copper.

FIG. 4 is a graph showing the distribution ratio of Pt, Rh,
and Pd in Cu,0O—Na,O based slag and molten copper.

FIG. 5 is amass flowchart in a case of setting SiO, addition
amount to 2 mass % as acidic oxide, and setting Cu amount to
100 kg.

FIG. 6 is amass flowchart in a case of setting SiO, addition
amount to 5 mass % as acidic oxide, and setting Cu amount to
100 kg.

FIG.7is amass flowchart in a case of setting the Cuamount
to 100 kg without adding SiO, as the acidic oxide.

FIG. 8 is amass flowchart in a case of setting SiO, addition
amount to 2 mass % as the acidic oxide, and setting the Cu
amount to 50 kg.

FIG. 9 is a mass flowchart in a case of setting the SiO,
addition amount to 5 mass % as the acidic oxide, and setting
the Cu amount to 50 kg.

FIG. 10 is a mass flowchart in a case of setting the Cu
amount to 50 kg without adding SiO, as the acidic oxide.

MODES FOR CARRYING OUT THE INVENTION

First, a ROSE process of a conventional technique will be
briefly described, with reference to the drawings.

FIG. 2 is a flowchart of a ROSE process according to a
conventional technique.

A treatment target member containing PGM (for example,
ceramics automobile catalyst (2)), Cu (3) being an extracting
agent, flux (CaO, SiO, (1)), and a C-containing material (4)
being a reducing agent, are charged into a reducing furnace, to
thereby carry out reduction smelting (5). Then, a molten
metal ofthe Cu alloy (6) is settled under a molten slag (CaO—
Si0,—Al,0; slag (7)) layer essentially composed of oxide,
and PGM is concentrated into the Cu alloy (6) settled there-
under. Meanwhile, CaO—SiO,—Al,O; slag in which Cu
content is reduced to 3.0 mass % or less, is discharged from
the electric furnace.

By shifting the Cu alloy (6), in which PGM is concentrated,
to the oxidation furnace in a molten state, and applying the
oxidation smelting (9) thereto, a layer is divided into a Cu,O
slag (11)layer mainly composed of oxide, and a molten metal
(Cu-PGM alloy (10)) layer in which the PGM is further
concentrated.

The Cu,O slag (11) layer mainly composed of oxide gen-
erated on a surface of molten metal, is discharged to outside of
the furnace, and oxidation treatment and discharge treatment
of the oxide layer are repeated in the oxidation furnace, to
thereby concentrate the PGM content in the molten metal
(Cu-PGM alloy (10)) layer in which the PGM is further
concentrated, until the concentration of the PGM is 10 to
75%.

However, as described above, the distribution ratio of plati-
num, rhodium, and palladium in the Cu,O slag (11)-Cu-PGM
alloy (10) when carrying out the oxidation smelting, is a large
value of about 100 times the distribution ratio in CaO—
Si0,—Al,0; slag (7)-Cu alloy (6) when carrying out the
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reduction smelting (5). Therefore, a considerable amount of
PGM is distributed into the Cu,O slag (11) generated in a
process of concentrating the PGM in the Cu alloy. As a result,
the considerable amount of PGM contained in the initial
treatment target member (for example, ceramics automobile
catalyst (2)) is distributed into the Cu,O slag generated when
carrying out the oxidation smelting (9). The Cu,Oslag (11)is
returned to the reduction smelting (5), and therefore the
recovering ratio of PGM as Cu-PGM alloy (10) is suppressed,
and the PGM distributed into the Cu,O slag is circulated in
the system of the ROSE PROCESS.

Itis found by the inventors of the present invention, that the
distribution of PGM to the generated Cu,O slag can be
reduced by adding oxide, when carrying out oxidation smelt-
ing (9).

Therefore, first, as a preliminary test, Na,O being the basic
oxide, or SiO, being the acidic oxide, is added to the Cu,O
slag as oxide, and the distribution of Pt, Rh, and Pd in Cu,O
melt-molten copper is measured at 1250° C.

A measurement test method will be described.
<Preparation of a Sample>

5 g of metal Cu and 5 g of Cu,O regarded as slag, were
weighed. Then, SiO, or Na,CO; were weighed so that SiO,,
Na,O content were 0 mass %, 2 mass %, 5 mass %, and 7 mass
%, with respect to the mass of Cu,O regarded as the slag.
Next, 100 mg of Pt, Rh, and Pd, which was 1 mass %, were
weighed, with respect to 5 g of metal Cu and 5 g of Cu,O
regarded as the slag, namely 10 g of them in total.

Then, SiO, or Na,CO; weighed as oxidizing agent, were
respectively added into a sample in which metal Cu and Cu,O
were mixed, and weighed Pt, Rh, and Pd were further added
to each of the obtained samples.
<Melting of Samples>

Final samples were respectively charged into magnesia
crucible, and were melted and retained for 1 hour at 1250° C.

The sample obtained by being melted, retained, and
cooled, was separated into a metal copper phase and a slag
phase.

Regarding a composition analysis of the metal copper
phase and the slag phase in the sample after being melted,
Na,O was quantitatively determined using atomic absorption
spectrometry, and the other element was quantitatively ana-
lyzed by an ICP-AES method.

<Measurement Result>

First, PGM distribution ratio in the Cu,O-based slag and
the Cu alloy was measured, in the case of not adding oxide at
1250° C.

Results thereof are shown in table 1.

TABLE 1
Pt Rh Pd
0.05 0.008 0.025

Next, FIG. 3 shows the distribution ratio of Pt, Rh, Pd in the
Cu,0 slag and the Cu alloy in the case of adding SiO, as
oxide.

FIG. 3 is a graph in which I"'“* _logarithmic value is taken
onthe vertical axis, and the concentration of SiO, in the Cu,O
slag is taken on the horizontal axis by mass %, wherein Pt is
plotted by O and connected by solid line, and Rh s plotted by
A and connected by short broken line, and Pd is plotted by []
and connected by long broken line.
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Note that L¥“*_is the PGM distribution ratio in the Cu,O-
based slag and molten copper, and is defined by (formula 1).

L =(mass % of X in the slag phase)/[mass % of X

in the molten copper phase] (Formula 1)

Wherein X indicates Pt, Rh, Pd, and ( ) indicates a value
related to the slag phase, and [ ] indicates a value related to the
molten copper phase.

From FIG. 3, it is found that the distribution ratio of Pt, Rh,
Pd is reduced, with increase of SiO, addition concentration to
an oxidation smelting process. The distribution ratio of Pt,
Rh, Pd of the Cu,O slag containing 3 to 4 mass % of Si0,, is
a value of V5 to %2 of pure Cu,O slag, and is stabilized from 5
mass % or more. Further, it is confirmed that the distribution
ratio is reduced to 10 mass % level of SiO,.

Therefore, addition of SiO, with respect to the weight of
the Cu,O slag in the oxidation smelting process, may be
adjusted in a range of 0.01 to 10.0 mass %, preferably 2.0 to
8.0 mass %, and more preferably 3.0 to 5.0 mass %. Thus, the
PGM amount distributed to the Cu,O slag is suppressed, and
a recovering efficiency of PGM can be increased. Note that
when the SiO, addition amount exceeds 10.0 mass %, an
addition effect is easily saturated.

Further, FIG. 4 shows the distribution ratio of Pt, Rh, Pd in
the Cu,0 slag and the Cu alloy in the case of adding Na,O as
oxide.

Similarly to FIG. 3, FIG. 4 is a graph in which L%
logarithmic value is taken on the vertical axis, and the con-
centration of SiO, in the Cu,O slag is taken on the horizontal
axis by mass %, wherein Pt is plotted by O and connected by
solid line, and Rh is plotted by A and connected by short
broken line, and Pd is plotted by [J and connected by long
broken line.

From FIG. 4, it is found that the distribution ratio of Pt, Rh,
Pd is reduced, with increase of Na,O concentration in the slag
before the oxidation smelting process. The distribution ratio
of Pt, Rh, Pd of the Cu,O slag containing 5 mass % of Na,O,
is a value of % to ¥4 of pure Cu,O slag, and is stabilized from
9 mass % or more. Further, it is confirmed that the distribution
ratio is reduced to 20 mass % level of Na,O.

Therefore, in the oxidation smelting process, a basic oxide
content (Na,O conversion content of the basic oxide) con-
verted to Na,O in the weight of the Cu,O slag, may be
adjusted in the range 0f 0.01 to 20.0 mass %, preferably 5.0 to
20.0 mass %, and more preferably 9.0 to 10.0 mass %. Thus,
the PGM amount distributed to the Cu,O slag is suppressed,
and the recovering efficiency of PGM can be increased. Note
that when the Na,O conversion content of the basic oxide
exceeds 20.0 mass %, an addition effect is easily saturated.

From the above-mentioned test result, it is found that by
adding SiO, being the acidic oxide or Na,O being the basic
oxide as oxide when carrying out oxidation smelting, the
distribution ratio of PGM in the Cu, O slag and the Cu alloy is
small compared with a case that the oxide is not added, and
the PGM concentration in the Cu,O slag can be reduced.

Here, brief explanation is given for a consideration why the
distribution ratio of PGM in the Cu,O slag and the molten
copper is reduced in the Cu,O slag to which oxide is added.

The distribution ratio of PGM in Al,0,—Ca0O—SiO,
based slag and the Cu alloy, becomes small, with reduction of
an oxygen partial pressure. It seems that this is because the
oxide of PGM is hardly generated due to the reduction of the
oxygen partial pressure and a copper dissolution degree in the
slag becomes small. The degree of the dissolution into the
molten Cu,O slag of PGM is large, compared with the
Al,O,—Ca0—Si0, slag. Therefore, it can be considered
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that an attractive force works between the PGM and the Cu,O
slag, although this is an abstract expression.

Meanwhile, it is known that N, O is the basic oxide, SiO, is
the acidic oxide, and Cu,O is neutral oxide (amphoteric
oxide). It can be considered that a property of the Cu,O slag
is changed by adding strongly basic Na,O or strongly acid
Si0, into Cu,O which is the amphoteric oxide, and a bonding
force by neutralization occurs between the Cu,O, and Na,O
or Si0,, and therefore an attractive force between the Cu,O
and the PGM is relatively weakened. Thus, it can be consid-
ered that the attractive force between the Cu,O and the PGM
is weakened, and therefore the PGM is hardly distributed to
the Cu,O slag.

Here, brief explanation is given for the ROSE process of
the present invention, with reference to the drawings.

FIG. 1 is a flowchart of the ROSE process of the present
invention.

The treatment target member containing PGM (for
example, ceramics automobile catalyst (2)), Cu (3) being an
extracting agent, flux (CaO, SiO, (1)), and a C-containing
material (4) being a reducing agent, are charged into a reduc-
ing furnace, to thereby carry out reduction smelting (5). Then,
a molten metal of the Cu alloy (6) is settled under a molten
slag (CaO—Si0,—Al,O; slag (7)) layer essentially com-
posed of oxide, and platinum group metals are concentrated
in the Cu alloy (6) settled thereunder. Meanwhile, the CaO—
Si0,—Al,0; slag (7) in which Cu content is reduced to 3.0
mass % or less, is discharged from the electric furnace, simi-
larly to the ROSE process of the conventional technique.

When the Cu alloy (6) in which PGM is concentrated, is
shifted to the oxidation furnace in the molten state and the
oxidation smelting (9) is applied thereto, SiO, or Na,O is
added as the above-mentioned oxide (8), to thereby separate
the layer into the Cu,O slag (11) layer mainly composed of
oxide, and the molten metal (Cu-PGM alloy (10)) layer in
which the PGM is further concentrated. Then, the Cu,O slag
(11) is returned to the reduction smelting (5).

Here, the distribution ratio of PGM in the Cu,O slag (11)
and the Cu-PGM alloy (10) becomes small by adding oxide
(8), compared with a case that the oxide (8) is not added, and
therefore the PGM concentration in the Cu,O slag (11) canbe
reduced. As a result, the PGM amount circulated in the ROSE
process can also be reduced.

EXAMPLES

Based on the above-mentioned test result, a distribution
behavior of Pt in the ROSE process of the present invention is
examined.

Example 1

In example 1, an Al,O; automobile catalyst (ceramics
automobile catalyst) as the treatment target member was pul-
verized, and a quantitative analysis was performed by the
ICP-AES method after reduction. As a result, it was found
that 0.5 mass % of Pt was contained.

An operation condition for example 1 will be described.
<1> 853 kg, and 995 kg of CaO, SiO, (1) were prepared
respectively as flux.
<2>1000kg of the Al,O; automobile catalyst (2) was used as
the treatment target member.
<3> 100 kg of Cu (3) was used as the extracting agent.
<4> Si0, (8) was used as oxide contained in the Cu,O slag.
Mass % of (Si0O,) was adjusted to three levels of 2 mass %, 5
mass %, and 0 mass %.
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<5>Cokes (4) was added as the reducing agent, by an amount
described later according to the amount of the oxide.
<Case of 2 Mass % of SiO,>

The distribution behavior of Pt in the ROSE process of the
present invention will be described, with reference to FIG. 5.

853 kg, 995kgof CaO and SiO, (1) as flux (prepared so that
a slag composition was Ca0:30 mass %, and Si0,:35 mass
%.), and 1000 kg of Al,O, automobile catalyst (2) as the
treatment target member, 100 kg of Cu (3) as the extracting
agent, and 15.5 kg of cokes (4) as the reducing agent, were
prepared when carrying out a first reduction smelting (5).

They were charged into an electric furnace, and retained
under reducing atmosphere, at 1450° C., for 6 hours, in a
sealed state, to thereby carry out the first reduction smelting
(5). As a result, the molten metal of the Cu alloy (6) was
settled under the CaO—Si0,—Al,O; slag (7). The Ptamount
in the CaO—SiO0,—AlL,O; was 0.04030 kg, and the Pt
amount in the Cu alloy (6) was 4.9597 kg. By using these
values, 0.0003 of the distribution ratio of Pt was obtained in
the reduction smelting (5) calculated by the above-mentioned
formula (1).

The molten metal of the Cu alloy (6) was shifted to the
oxidation furnace, and 2.26 kg of SiO, (8) was added thereto
so that the content of the SiO, (8) was 2 mass % with respect
to the Cu,0O slag, on the premise that a mass ratio of the Cu
alloy (6) and the Cu,O slag (11) was around 1:17, and was
retained for 6 hours at 1300° C. under oxidation atmosphere
condition in which 40% oxygen was flowed therein at 30 L/h.

Meanwhile, the CaO—SiO,—Al1,0; slag (7) was dis-
carded.

As a result, the Cu-PGM alloy (10) was settled under the
Cu,0 slag (11) layer. The Pt amount in the Cu,O slag (11)
was 1.693 kg. The Pt amount in the Cu-PGM alloy (10) was
3.267 kg, and 50% Pt was contained therein. The distribution
ratio of Pt in this oxidation smelting (9) calculated using the
above-mentioned values, was 0.03.

The obtained Cu,O slag (11), CaO and SiO, (1) as flux
(wherein Ca0:30 mass % and Si0,:35 mass % were prepared
as slug compositions), 1000 kg of Al,O; automobile catalyst
(2) as the treatment target member, additional Cu (3) as the
extracting agent, and cokes (4) as the reducing agent, were
prepared.

Here, 96.73 kg of Cuand 2.26 kg of SiO, were contained in
the Cu,O slag (11). Therefore, 853 kg, 993 kg of CaO and
SiO, (1) were prepared as flux, and 3.27 kg of Cu (3) was
prepared as the extracting agent, and 24.7 kg of cokes (4) was
prepared as the reducing agent.

They were charged into the electric furnace, and a second
reduction smelting (5) was carried out under the same condi-
tion as the first time, excluding a point that 24.7 kg of cokes
(4) was used as the reducing agent. As a result, the molten
metal of the Cu alloy (6) was settled under the CaO—SiO,—
AL, O; slag (7) layer. The Pt amount in the CaO—SiO,—
Al,0; slag (7) layer was 0.05301 kg, and the Pt amount in the
Cu alloy (6) was 6.637 kg. The distribution ratio of Pt in the
reduction smelting (5) calculated using these values, was
0.0003.

The molten metal of the Cu alloy (6) was shifted to the
oxidation furnace, and 2.22 kg of SiO, (8) was added, so that
the content of the SiO, (8) was 2 mass % with respect to the
Cu,0 slag, on the premise that the mass ratio of the Cu alloy
(6) and the Cu,O slag (11) was around 1:11, and a second
oxidation smelting (9) was carried out under the same condi-
tion as the first time. Meanwhile, the CaO—SiO,—Al, O,
slag (7) was discarded.

As a result, the Cu-PGM alloy (10) was settled under the
Cu,0 slag (11) layer.
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The Pt amount in the Cu,O slag (11) was 1.663 kg. The Pt
amount in the Cu-PGM alloy (10) was 4.974 kg, and 50% Pt
was contained therein. The distribution ratio of Pt in this
oxidation smelting (9) calculated using the above-mentioned
values, was 0.03.

The obtained Cu,O slag (11), CaO and SiO, (1) as flux
(wherein CaO:30 mass % and Si0,:35 mass % were prepared
as slug compositions), 1000 kg of Al,O, automobile catalyst
(2) as the treatment target member, and additional Cu (3) as
the extracting agent, were prepared.

Here, 95.03 kg of Cuand 2.22 kg of SiO, were contained in
the Cu,O slag (11). Therefore, 853 kg, 993 kg of CaO and
Si0, (1) were prepared as flux, and 4.97 kg of Cu (3) was
prepared as the extracting agent.

They were charged into the electric furnace, and a reduc-
tion smelting (5) was carried out three times under the same
condition as the first time, excluding a point that 24.2 kg of
cokes (4) was used as the reducing agent. As a result, the
molten metal of the Cu alloy (6) was settled under the CaO—
Si0,—AlLO; slag (7) layer. The Pt amount in the CaO—
Si0,—AlL,0; slag (7) layer was 0.05279 kg, and the Pt
amount in the Cu alloy (6) was 6.607 kg. The distribution ratio
of Pt in the reduction smelting (5) calculated using these
values, was 0.0003.

The molten metal of the Cu alloy (6) was shifted to the
oxidation furnace, and further 2.22 kg of SiO, (8) was added
thereto, so that the content of the SiO, (8) was 2 mass % with
respect to the Cu,O slag, on the premise that the mass ratio of
the Cu alloy (6) and the Cu,O slag (11) was around 1:11, and
a third oxidation smelting (9) was carried out under the same
condition as the first time. Meanwhile, the CaO—SiO,—
Al,O; slag (7) was discarded.

As a result, the Cu-PGM alloy (10) was settled under the
Cu,0 slag (11) layer. The Pt amount in the Cu,O slag (11)
was 1.664 kg. The Pt amount in the Cu-PGM alloy (10) was
4.943 kg, and 50% Pt was contained therein. The distribution
ratio of Ptin this oxidation smelting (9) calculated using these
values, was 0.03.

As described above, 3000 kg (Pt:15 kg) of the Al,O, auto-
mobile catalyst (2) was treated by reduction smelting (5) and
oxidation smelting (9) three times, to thereby obtain 13.184
kg of Ptin the Cu-PGM alloy (10) in total (first 3.267 kg+sec-
ond 4.974 kg+third 4.943 kg), as Ptinthe Cu-PGM alloy (10).
Meanwhile, Pt in the ROSE process was 1.664 kg.
<A Case of 5 Mass % of SiO,>

Next, with reference to FIG. 6, explanation is given for the
distribution behavior of Pt in the ROSE process of the present
invention in a case that the SiO, (8) content is set to 5 mass %,
which is the oxide in the Cu,O slag (11) containing PGM.

Note that FIG. 6 is a view showing a mass flow when the
addition amount of SiO, (8) as oxide, is set to 5 mass %,
which is the above-mentioned operation condition.

Similarly to the above-mentioned <the case of 2 mass % of
Si0,>, 853 kg, 995 kg of CaO and SiO, (1) as the flux
(prepared so that the slag composition was Ca0:30 mass %,
and Si0,:35 mass %.), 1000 kg of Al,0; automobile catalyst
(2) as the treatment target member, 100 kg of Cu (3) as the
extracting agent, and 15.4 kg of cokes as the reducing agent,
were prepared when carrying out a first reduction smelting
3.

They were charged into the electric furnace, to thereby
carry out the first reduction smelting (5) similarly to <the case
of'2 mass % of SiO,>. As a result, the molten metal of the Cu
alloy (6) was settled under the CaO—Si0,—Al,0; slag (7).
The Pt amount in the CaO—Si0,—Al1,0; was 0.04030 kg,
and the Pt amount in the Cu alloy (6) was 4.9597 kg. By using
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these values, 0.0003 of the distribution ratio of Pt was calcu-
lated in the reduction smelting (5).

The molten metal of the Cu alloy (6) was shifted to the
oxidation furnace, and 5.76 kg of SiO, (8) was added so as to
be 5 mass % with respect to the Cu,O slag, on the premise that
the mass ratio of the Cu alloy (6) and the Cu,O slag (11) was
around 1:15, to thereby carrying out the first oxidation smelt-
ing (9) similarly to <the case of 2 mass % of SiO,>. Mean-
while, the CaO—Si0,—Al,O, slag (7) was discarded.

As a result, the Cu-PGM alloy (10) was settled under the
Cu,0 slag (11) layer. The Pt amount in the Cu,O slag (11)
was 1.152 kg. The Pt amount in the Cu-PGM alloy (10) was
3.808 kg, and 50% Pt was contained therein. The distribution
ratio of Pt in this oxidation smelting (9) calculated using the
above-mentioned values, was 0.02.

The obtained Cu,O slag (11), CaO and SiO, (1) as flux,
1000 kg of Al,O; automobile catalyst (2) as the treatment
target member, and additional Cu (3) as the extracting agent,
were prepared.

Here, 96.19 kg of Cuand 5.76 kg of SiO, were contained in
the Cu,O slag (11). Therefore, 853 kg, 989 kg of CaO and
Si0, (1) were prepared as flux, and 3.81 kg of Cu was pre-
pared as the extracting agent.

They were charged into the electric furnace, and the second
reduction smelting (5) was carried out under the same condi-
tion as the first time, excluding a point that 24.5 kg of cokes
(4) was used as the reducing agent. As a result, the molten
metal of the Cu alloy (6) was settled under the CaO—SiO,—
AL, O; slag (7) layer. The Pt amount in the CaO—SiO,—
Al,0; slag (7) layer was 0.04892 kg, and the Pt amount in the
Cu alloy (6) was 6.101 kg. The distribution ratio of Pt in the
reduction smelting (5) calculated using these values, was
0.0003.

The molten metal of the Cu alloy (6) was shifted to the
oxidation furnace, and 5.69 kg of SiO,, (8) was added so as to
be 5 mass % with respect to the Cu,O slag, on the premise that
the mass ratio of the Cu alloy (6) and the Cu,O slag (11) was
around 1:11, to thereby carry out the second oxidation smelt-
ing (9) under the same condition as the first time. Meanwhile,
the CaO—Si0,—Al, O, slag (7) was discarded.

As aresult, the Cu-PGM alloy (10) containing 50% Pt was
settled under the Cu,O slag (11) layer. The Pt amount in the
Cu,O slag (11) was 1.138 kg. The Pt amount in the Cu-PGM
alloy (10) was 4.963 kg, and 50% Pt was contained therein.
The distribution ratio of Pt in this oxidation smelting (9)
calculated using the above-mentioned values, was 0.02.

The obtained Cu,O slag (11), CaO and SiO, (1) as flux,
1000 kg of Al,O; automobile catalyst (2) as the treatment
target member, and additional Cu (3) as the extracting agent,
were prepared.

Here, 95.04 kg of Cu and 5.69 kg of SiO, were contained in
the Cu,O slag (11). Therefore, 853 kg, 989 kg of CaO and
Si0, (1) were prepared as flux, and 4.96 kg of Cu was pre-
pared as the extracting agent.

They were charged into the electric furnace, and the reduc-
tion smelting (5) was carried out three times under the same
condition as the first time, excluding the point that 24.2 kg of
cokes (4) was used as the reducing agent. As a result, the
molten metal of the Cu alloy (6) was settled under the CaO—
Si0,—AlL,0; slag (7) layer. The Pt amount in the CaO—
Si0,—AlLO; slag (7) layer was 0.04885 kg, and the Pt
amount in the Cu alloy (6) was 6.091 kg. The distribution ratio
of Pt in the reduction smelting (5) calculated using these
values, was 0.0003.

The molten metal of the Cu alloy (6) was shifted to the
oxidation furnace, and 5.69 kg of SiO, (8) was added so as to
be 5 mass % with respect to the Cu,O slag, on the premise that
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the mass ratio of the Cu alloy (6) and the Cu,O slag (11) was
around 1:11, to thereby carry out the third oxidation smelting
(9) under the same condition as the first time. Meanwhile, the
Ca0—Si0,—Al,0; slag (7) was discarded.

As a result, the Cu-PGM alloy (10) was settled under the
Cu,0 slag (11) layer. The Pt amount in the Cu,O slag (11)
was 1.138 kg. The Pt amount in the Cu-PGM alloy (10) was
4.953 kg, and 50% Pt was contained therein. The distribution
ratio of Pt in this oxidation smelting (9) calculated using the
above-mentioned values, was 0.02.

As described above, 3000 kg (Pt:15 kg) of the Al,O, auto-
mobile catalyst (2) was treated by the reduction smelting (5)
and oxidation smelting (9) three times, to thereby obtain
13.724 kg of Pt in the Cu-PGM alloy (10) in total (first 3.808
kg+second 4.963 kg+third 4.953 kg) as Pt in the Cu-PGM
alloy (10). Meanwhile, Pt in the ROSE process was 1.138 kg.
<The Case of 0 Mass % of SiO,>

Next, with reference to FIG. 7, explanation is given for the
distribution behavior of Pt in the ROSE process of the present
invention in the case that the SiO, (8) content is not added as
oxide.

Note that FIG. 7 is a view showing a mass flow when the
Si0O, (8) is not added as oxide, which is the above-mentioned
operation condition.

Similarly to the above-mentioned <the case of 2 mass % of
Si0,>, 853 kg, 995 kg of CaO and SiO, (1) as flux (prepared
so that the slag composition was Ca0:35 mass %, and SiO,:
30 mass %.), and 1000 kg of Al,O, automobile catalyst (2) as
the treatment target member, 100 kg of Cu (3) as the extract-
ing agent, and 15.7 kg of cokes as the extracting agent, were
prepared when carrying out the first reduction smelting (5).

They were charged into the electric furnace, to thereby
carry out the first reduction smelting (5) similarly to <the case
of'2 mass % of SiO,>. As a result, the molten metal of the Cu
alloy (6) was settled under the CaO—Si0,—Al,0O; slag (7).
The Pt amount in the CaO—Si0,—Al1,0; was 0.04030 kg,
and the Pt amount in the Cu alloy (6) was 4.9597 kg. By using
these values, 0.0003 of the distribution ratio of Pt was
obtained in the reduction smelting (5) calculated by the
above-mentioned values.

The molten metal of the Cu alloy (6) was shifted to the
oxidation furnace, and similarly to <the case of 2 mass % of
Si0,>, the first oxidation smelting (9) was carried out without
adding SiO, (8) as oxide. Meanwhile, the CaO—SiO,—
Al Oj slag (7) was discarded.

As a result, the Cu-PGM alloy (10) was settled under the
Cu,0 slag (11) layer. Since the distribution ratio of Pt in this
oxidation smelting (9) was 0.05, the Pt amount in the Cu,O
slag (11) was 2.825 kg, and the Pt amount in the Cu-PGM
alloy (10) was 2.135 KG, and 50% Pt was contained therein.
The distribution ratio of Pt in this oxidation smelting (9)
calculated using the above-mentioned values, was 0.05.

The obtained Cu,O slag (11), CaO and SiO, (1) as flux,
1000 kg of the Al,O; automobile catalyst (2) as the treatment
target member, and additional Cu (3) as the extracting agent,
were prepared.

Here, 97.87 kg of Cu was contained in the Cu,O slag (11).
Therefore, 853 kg, 995 kg of CaO and SiO, (1) were prepared
as flux, and 2.13 kg of Cu (3) was prepared as the extracting
agent.

They were charged into the electric furnace, and the second
reduction smelting (5) was carried out under the same condi-
tion as the first time, excluding the point that 24.9 kg of cokes
(4) was used as the reducing agent. As a result, the molten
metal of the Cu alloy (6) was settled under the CaO—SiO,—
Al Oj slag (7) layer. The Pt amount in the CaO—SiO,—
Al, O, slag (7) layer was 0.06142 kg, and the Pt amount in the
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Cu alloy (6) was 7.769 kg. The distribution ratio of Pt in the
reduction smelting (5) calculated using these values, was
0.0003.

The molten metal of the Cu alloy (6) was shifted to the
oxidation furnace, and the second oxidation smelting (9) was
carried out under the same condition as the first time, without
adding SiO, (8) as oxide. Meanwhile, the CaO—SiO,—
Al Oj slag (7) was discarded.

As a result, the Cu-PGM alloy (10) was settled under the
Cu,0 slag (11) layer. The Pt amount in the Cu,O slag (11)
was 2.742 kg. The Pt amount in the Cu-PGM alloy (10) was
5.027 kg, and 50% Pt was contained therein. The distribution
ratio of Ptin this oxidation smelting (9) calculated using these
values, was 0.05.

The obtained Cu,O slag (11), CaO and SiO, (1) as flux,
1000 kg of Al,O; automobile catalyst (2) as the treatment
target member, and additional Cu (3) as the extracting agent,
were prepared.

Here, 94.97 kg of Cu was contained in the Cu,O slag (11).
Therefore, 853 kg, 995 kg of CaO and SiO, (1) were prepared
as flux, and 5.03 kg of Cu (3) was prepared as the extracting
agent.

They were charged into the electric furnace, and the reduc-
tion smelting (5) was carried out three times under the same
condition as the first time, excluding the point that 24.2 kg of
cokes (4) was used as the reducing agent. As a result, the
molten metal of the Cu alloy (6) was settled under the CaO—
Si0,—AlLO; slag (7) layer. The Pt amount in the CaO—
Si0,—AlL0; slag (7) layer was 0.06077 kg, and the Pt
amount in the Cu alloy (6) was 7.679 kg. The distribution ratio
of Pt in the reduction smelting (5) calculated using these
values, was 0.0003.

The molten metal of the Cu alloy (6) was shifted to the
oxidation furnace, to thereby carry out the third oxidation
smelting (9) under the same condition as the first time, with-
out adding SiO, (8) as oxide. Meanwhile, the CaO—SiO,—
Al Oj slag (7) was discarded.

As a result, the Cu-PGM alloy (10) was settled under the
Cu,0 slag (11) layer. The Pt amount in the Cu,O slag (11)
was 2.744 kg. The Pt amount in the Cu-PGM alloy (10) was
4.935 kg, and 50% Pt was contained therein. The distribution
ratio of Pt in this oxidation smelting (9) calculated using the
above-mentioned values, was 0.05.

As described above, 3000 kg (Pt:15 kg) of the Al,O; auto-
mobile catalyst (2) was treated by the reduction smelting (5)
and oxidation smelting (9) three times, to thereby obtain
12.097 kg of Pt in the Cu-PGM alloy (10) in total (first 2.135
kg+second 5.027 kg+third 4.935 kg), as Pt in the Cu-PGM
alloy (10). Meanwhile, Pt in the ROSE process was 2.744 kg.

Example 2

The Al,O, automobile catalyst (2) being the treatment tar-
get member, was treated under a similar operation condition
as example 1, excluding a point that 50 kg of Cu (3) as the
extracting agent, was prepared.
<The Case of 2 Mass % of SiO,>

FIG. 8 shows the distribution behavior of Pt in the ROSE
process of the present invention, when SiO, (8) being the
oxide in the Cu,O slag (11) containing PGM is set to 2 mass
%, on the premise that the mass ratio of the Cu alloy (6) and
the Cu,O slag (11) is around 1:6 (first to third times). In this
figure, the same description method as example 1 is used.

3000 kg (Pt:15 kg) of the Al,O; automobile catalyst (2)
was treated by the reduction smelting (5) and oxidation smelt-
ing (9) three times, to thereby obtain 13.956 kg of Pt in the
Cu-PGM alloy (10) in total (first 4.120 kg+second 4.923
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kg+third 4.913 kg), as Pt in the Cu-PGM alloy (10). Mean-
while, Pt in the ROSE process was 0.789 kg.

<The Case of 5 Mass % of SiO,>

FIG. 9 shows the distribution behavior of Pt in the ROSE
process of the present invention, when SiO, (8) being the
oxide in the Cu,O slag (11) containing PGM is set to 5 mass
%, on the premise that the mass ratio of the Cu alloy (6) and
the Cu,O slag (11) is around 1:6 (first to third times). In this
figure, the same description method as example 1 is used.

3000 kg (Pt:15 kg) of the Al,O, automobile catalyst (2)
was treated by the reduction smelting (5) and oxidation smelt-
ing (9) three times, to thereby obtain 14.219 kg of Pt in the
Cu-PGM alloy (10) in total (first 4.377 kg+second 4.926
kg+third 4.916 kg), as Pt in the Cu-PGM alloy (10). Mean-
while, Pt in the ROSE process was 0.540 kg.

<The Case of 0 Mass % of SiO,>

Next, FIG. 10 shows the distribution behavior of Pt in the
ROSE process of the present invention in the case of not
adding SiO, (8) as oxide. The description method in this
figure is the same as example 1.

3000 kg (Pt:15 kg) of the Al,O, automobile catalyst (2)
was treated by the reduction smelting (5) and oxidation smelt-
ing (9) three times, to thereby obtain 13.43 kg of Pt in the
Cu-PGM alloy (10) in total (first 3.583 kg+second 4.944
kg+third 4.903 kg), as Pt in the Cu-PGM alloy (10). Mean-
while, Pt in the ROSE process was 1.302 kg.

CONCLUSION

As described above, regarding the distribution behavior of
Ptinthe ROSE process of the present invention shown in FIG.
510 FIG. 10 in examples 1 and 2, results were totaled, from a
viewpoint of the Pt mass (three times in total) in the Cu-PGM
alloy, the Pt mass (third time) in the Cu,O slag, and the Pt
mass (three times in total) in the CaO—Si0,—Al1,0; slag,
and the results are shown in table 2.

From table 2, it is found that the Pt amount circulated in the
ROSE process can be remarkably reduced in both of the
examples 1 and 2, by adding SiO, when carrying out the
oxidation smelting. Meanwhile, the Pt mass (three times in
total) in the Cu-PGM alloy was increased. On the other hand,
the Pt mass in the CaO—Si0,—Al,O; slag is also reduced,
with remarkable reduction of the Pt amount circulated in the
ROSE process.

As described above, by adding the acidic oxide or the basic
oxide like Si0O, in the process of the oxidation smelting of the
ROLSE process, a preferable result of improving productivity
can be obtained from the viewpoint of each of the Pt mass in
the Cu-PGM alloy, the Pt mass in the Cu,O slag, and the Pt
mass in the CaO—Si0,—Al, O, slag.

Further, it can be considered that the above-mentioned
effects of examples 1 and 2 can be exhibited in PGM, from a
behavior comparison between Pt, and Rh, Pd described in the
“Modes for carrying out the invention”. Also, it can be con-
sidered that the effects of the examples 1 and 2 can be exhib-
ited even when the basic oxide is added into the Cu,O slag,
from the behavior comparison between SiO, added into the
Cu,0 slag, and at least one kind selected from a group con-
sisting of SiO,, Na,O, Na,CO; and NaHCO;, similarly as
described in the “Mode for carrying out the invention”.
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TABLE 2

Cucharging  SiO, addition Pt weight Pt weight Pt weight
amount for amount for  (three times in total)  (third time) (three times in total) in
every time every time in Cu-PGM in CuO, slag  CaO—SiO,—AL,O;

(Kg) (mass %) alloy (Kg) (Kg) slag (Kg)

100 2 13.184 1.664 0.14686

5 13.724 1.138 0.13889

— 12.097 2.744 0.1627

50 2 13.956 0.789 0.25228

5 14.219 0.54 0.24544

— 13.43 1.302 0.27012

The invention claimed is:

1. A method of recovering Platinum Group Metals (PGM),
the method comprising:

carrying out reduction smelting to a treatment target mem-

ber containing PGM, at least one of Cu and Cu,O, and
flux, to thereby generate a molten slag and a Cu alloy
containing PGM; and

oxidizing and melting the Cu alloy containing the PGM, to

thereby generate a Cu,O slag containing PGM and the
Cu alloy, with more concentrated PGM concentration
than the Cu alloy containing the PGM,

wherein when carrying out the oxidizing and melting,

acidic oxide or basic oxide is added,

the acidic oxide is SiO,, and

the basic oxide is at least one kind selected from a group

consisting of Na,O, Na,COj;, and NaHCO;.

2. The method of recovering PGM according to claim 1,
wherein SiO, content in the Cu,O slag containing the PGM,
is set to 0.01 mass % or more and 10.0 mass % or less by
adding the Si0,.
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3. The method of recovering PGM according to claim 2,
wherein the Cu,O slag containing PGM generated in the
oxidizing and melting, is charged to a reduction smelting
process performed thereafter.

4. The method of recovering PGM according to claim 1,
wherein Na,O conversion content of the basic oxide in the
Cu,0 slag containing the PGM, is set to 0.01 mass % or more
and 20.0 mass % or less.

5. The method of recovering PGM according to claim 4,
wherein the Cu,O slag containing PGM generated in the
oxidizing and melting, is charged to a reduction smelting
process performed thereafter.

6. The method of recovering PGM according to claim 1,
wherein the Cu,O slag containing PGM generated in the
oxidizing and melting, is charged to a reduction smelting
process performed thereafter.

#* #* #* #* #*



